Separation and determination of the relative concentrations of the homogeneous components of soybean leghemoglobin by isoelectric focusing.
The multiple components of soybean ferric leghemoglobin are readily separated by analytical and preparative flat bed isoelectric focusing in both the presence and also the absence of the ligand nicotinate. In the presence of nicotinate the separation by isoelectric focusing is more rapid and results in sharper bands of the very stable ferric leghemoglobin nicotinate complexes. The separation is sensitive enough to permit analytical experiments on leghemoglobin from single nodules. Leghemoglobins a and c1 prepared by ion exchange chromatography are homogeneous by isoelectric focusing criteria. Leghemoglobin c2 prepared by ion exchange chromatography is an approximately 1:2 mixture of leghemoglobins c2 and c3. Leghemoglobin d consists of three components. The ratio of leghemoglobin a to leghemoglobin c3 content increases dramatically as very young nodules mature. The increase in relative leghemoglobin a content suggests that leghemoglobin a might be required for regulation of nodule O2 concentration only when the nodule structure is complex. The ratio of leghemoglobin c1 content to leghemoglobin c3 content increases somewhat during the early period of nodule development, while the ratio of leghemoglobin c2 content to leghemoglobin c3 content increases slowly throughout nodule development. Ratios of leghemoglobin b content to leghemoglobin a content and of total leghemoglobin d content to total leghemoglobin c content were almost independent of nodule age. Leghemoglobins a and b might be related biosynthetically, as might leghemoglobins c and d.